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PROBLEM TO BE SOLVED: To provide a method for producing a lactic acid ester witli 
which the production cost is reduced by using a repetitively usable catalyst in a reaction 
for esterifying lactic acid. 

SOLUTION: This method for producing the lactic acid ester comprises using one or more 
kinds selected from yttrium salts and lanthanum salts of trifluoromethanesulfonic acid as a 
catalyst and reacting the lactic acid with a 1-4C aliphatic alcohol while taking out produced 
water to the outside of the reactional system. A hydrocarbon capable of forming an 
azeotropic mixture with water without participating In the reaction can be made to exist as 
a solvent In the reactional system. A self-condensed lactic acid can be used in place of the 
lactic acid. In this case, operation to remove water is not required because water is not 
produced. 
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[Claim(s)] 

[Claim 1] The manufacture approach of lactate which consists of making it react, taking out the 




numbers 
1 -4 out of the system of reaction. 

[Claim 2] The manufacture approach of lactate according to claim 1 which consists of making the 
hydrocarbon which does not participate in said reaction and can carry out azeotropy to water at said 
system of reaction exist as a solvent. 

[Claim 3] The manufacture approach of lactate which consists of using one or more sorts chosen 
from the yttrium salt and lanthanum salt of trifluoro methansulfonic acid as a catalyst, and making a 
self-condensation lactic acid and the fatty alcohol of carbon numbers 1 -4 react. 



[Translation done.] 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i... 26.09.2005 



This Page Blank (uspfo) 



JP,2003-073330,A [DETAILED DESCRIPTION] 



Seite 1 von 6 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of lactate. 
[0002] 

[Description of the Prior Art] For example, the boiling point is comparatively high, lactate is 
excellent in compatibility with water and many solvents, its solvent power over the synthetic resin of 
the others many^ which are4he resists for semi^^ manufacture etc. is high, and periodic duty 

is possible for it ala^lblVent^ J^dHi il^]^#wnthaPtfie lactic acid which is a useful compound on 
industry and is the raw material can be industrially manufactured by both fermentation and the 
chemical reaction — it is biodegradable, and there is also no irritating odor and safety can use it also 
as a food additive highly to a living body. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, as aforementioned, although lactate is the 
useful matter on industry, it is hard to use it by the reason for [ price-] as cleaning agents, such as a 
solvent, especially a semi-conductor. In order to reduce the price of lactate, it is important to reduce 
the rate that the catalyst price used for an esterification reaction occupies to the cost price apart from 
reducing the price of the lactic acid which is a raw material. 

[0004] This invention is [0005] aiming at offering the manufacture approach of the lactate which can 
aim at reduction of a manufacture price by aiming at use of the catalyst which it is made paying 
attention to the above problem, and can be repeatedly used for the esterification reaction of a lactic 
acid, and improvement in the rate of esterification of a lactic acid. 

[Means for Solving the Problem] The manufacture approach of the lactate of this invention for 
attaining the above purpose uses one or more sorts chosen from the )^ium salt and lanthanum salt 
of trifluoro methansulfonic acid as a catalyst, and it is made to react, taking out the water which 
generates a lactic acid and the fatty alcohol of carbon numbers 1-4 out of the system of reaction, 
[0006] When manufacturing ester from a lactic-acid monomer and fatty alcohol by the above- 
mentioned approach, there is a problem that the yield of a lifting and the specified substance falls 
[ some lactic acids ] self-condensation. 

[0007] however, a self-condensation lactic acid as well as a lactic-acid monomer As a catalyst 
Yttrium salt of trifluoro methansulfonic acid (Y(TFS) 3) One or more sorts chosen from [it being 
called below yttrium triflate (Y(OTf) 3)] and a lanthanum salt (La3 (TFS)) [it is called below 
lanthanum triflate (La3 (OTf))] are used. It can be made to be able to react with fatty alcohol and can 
be made to convert into the lactate of fatty alcohol. 

[0008] a self-condensation lactic acid — both a chain-like condensate and an annular condensate - 
although — it exists, and all can react with fatty alcohol and can build lactate. In addition, since it has 
already esterified and there is no generation of water in manufacturing lactate from a self- 
condensation lactic acid, it is not necessary to use dehydration actuation and a dehydrating agent. 
[0009] Trifluoro methansulfonic acid (HTFS) is strong acid (an equivalent for a sulfuric acid or a 
hydrochloric acid) expressed with molecular formula CF3 S03 H. 

[00 1 0] Said catalyst used for this invention can be used repeatedly. Therefore, a catalyst unit price 
can reduce the price to unit lactate sharply by using it repeatedly in the present condition, although it 

is not cheap. 

[00 1 1 ] It can be made to react, although there is especially no limitation in the removal approach of 
the water generated by the esterification reaction, evaporating the water to generate and removing 
from the system of reaction, that is, it is made to react, evaporating the water which generates an 
esterification reaction in the state of ebullition imder the condition in which said alcohol exists 
superfluously to the amount of theory, and adsorption treatment of the moisture is carried out with a 
dehydrating agent, and it cools after dehydrating said alcohol which evaporates with a steam, and • 
liquefies, and the system of reaction is made to flow back — things can be carried out. 
[0012] The water produced by the reaction makes the alcohol and azeotropic mixture which are a 
reaction raw material except methyl alcohol. Therefore, if it is made to react, evaporating the water 
generated as mentioned above, alcohol will also evaporate and alcohol will also be lost front the 
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system of reaction, therefore, the case where it is necessary to use alcohol for an excess from the 
amount of theory, and is ethyl lactate manufacture — 2 double mol grade use of the amount of theory 
— if it carries out, sufficient quantity of alcohol can be made to exist in the system of reaction 
However, the value of instantiation of said excessive amount is not essential for this invention. It can 
consider as a smaller excessive amount according to a class, equipment, an operating condition, etc. 
of use alcohol. 

[0013] Although it can be made to evaporate at temperature lower than the boiling point of water 
when the generated water make's/raw-rfvaferm^^ alcphol and.azeo.tropic mixture, when not making 
water and azeotropic mixture like methyl alc6hor,^the' hydrocarbon which does not participate in a 
reaction and can carry out azeotropy to water can be added as a solvent, the boiling point of the 
system of reaction can be lowered, and the removal effectiveness of water can be raised. 
[0014] Not only when methyl alcohol is used for a means to add this hydrocarbon solvent It can 
apply, also when using the raw material alcohol which makes water and azeotropic mixture. As a 
hydrocarbon solvent which can be used, it is benzene, for example. Although a hexane, a heptane, 
toluene, etc. can be illustrated, this invention is not limited to these solvents. 

[0015] Although there will be especially no limitation if said dehydrating agent does not give trouble 
to a reaction, a molecular sieve (synthetic FUTSU stone) can be mentioned, for example. Although it 
is as follows [ 5A ] as pore size of a desirable molecular sieve, this invention is not limited to this. 
[0016] Although the self-condensation lactic acid used for an esterification reaction incidentally uses 
a by-product in this invention, when it is necessary to compoimd a self-condensation lactic acid, it is 
desirable to carry out condensation in a solvent. As a solvent which can be used, aliphatic series 
system solvents, such as aromatic solvents, such as aromatic series of a high-boiling point or an 
aliphatic series system solvent, for example, toluene, and a xylene, and a polyether, can be used from 
a lactic acid. 
[0017] 

[Embodiment of the Invention] The gestalt of 1 operation of this invention is shown below, and this 
invention is explained concretely. 

[0018] Since the esterification reaction of a lactic acid is a reaction which generates water, the 
conditions except water are required for it out of a system. Therefore, the easiest approach is making 
it react at the temperature (for alcohol other than methyl alcohol to make water and azeotropic 
mixture) to which water evaporates. 

[0019] Although it is desirable to measure and manage whenever [ reaction liquid temperature ] 
industrially as reaction management Reaction management can be carried out by managing thermal 
temperature, observing the ebullition condition of reaction mixture in laboratory., It is desirable to 
make it react in laboratory, as temperature which advances the reaction which makes a lactic acid 
and ethanol react and makes lactate generate, if it guesses from the data about azeotropic mixture 
generally, a reaction rate becoming slow at less than 80 degrees C, keeping 80 degrees C or more 
desirable to the temperature of about 120-130 degrees C, and making water distill off However, 
since the self-condensation of a lactic acid will happen and esterification will be checked if it 
exceeds 140 degrees C, as for thermal temperature, considering as the temperature which does not 
exceed this temperature is desirable. 

[0020] Composition of a trifluoro methansulfonic acid salt was compounded by J.Less-Common 
Metals and the approach indicated by 94 [ 1983]285 - 295 pages. Since this sulfonate has the 
property which almost emits water of crystallization when it is heated at 200 degrees C or more, by 
the first-time esterification reaction, it is thought that it becomes the presentation which had water 
produced by the reaction also as what uses an anhydride as water of crystallization by repeat use. 
[0021] Aus.J.Chem., and 1983 and 36 Maki A.H.White announced to 483-492 pages ** - if it 
depends, the trifluoro methansulfonic acid salt which carried out evaporation to dryness and which 
was on the water bath, and was obtained will be presumed from considering as the compound with 
the presentation of [M(OH2)9 3 (TPS)] which the water molecule configurated. [ namely, ] 
[0022] A catalyst can be used repeatedly. In that case, as long as there is no impurity into a raw 
material, the catalyst which remains after taking out a lactic acid can be used as it is, without 
washing. 

[0023] An example is shown below and this invention is explained still more concretely. 
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[0024] 

[Example] [Example 1] The Soxhlet extractor was used as a reactor and the esterification reaction of 
a laboratory scale was carried out. The lactic acid (lOg, 0. 1 1 mols) of 90.92% of purity, ethanol 
(40g) 0.87 mols and lanthanum triflate (La3 (OTf)): It is a flask for Soxhlet extractors about 1/100 
mol to a lactic acid, (capacity of 150ml) It puts in. After inserting the cylinder filter which added 
molecular-sieve 4A to the Soxhlet extraction section (dehydration section) at a rate of 20g to lOg of 
lactic acids as a dehydrating agent, Bubble tube type condensator for Soxhlet extractors (alcohohc 
reflux section) It attached and the flask was attached in the silicon oil bath. 

[0025] . made to react, maintaining thermal temperature at 130 degrees C, and making the alcohol 
which evaporated flow back with said condensator Reaction time was changed with 4, 6, 8, and 10 
hours, respectively, and considered the relation between reaction time and yield. 
[0026] After reaction termination, after distilling off a solvent under the reduced pressure by the 
aspirator (10 - 50mmHg) at a room ternperature,^v^acu^ of the iron pot residue was 

carried out by 50 degreesj^j'iahd)^^ distilled part was made into the purpose 

product. The components^ other man a catalysfwith main vacuum distillation residue are self- 
condensation lactic acids. 

[0027] The ethyl lactate in said distillation outflow part is gas chromatography, (internal-standard 
matter: benzene, rate-of-flow:15 ml/min, column temperature: 120 degree C) The quantum was 
carried out and it asked for yield. The result is shown in Table 1 with the result of the example 2 
explained below. 

[Example 2] Yttrium triflate (Y(OTf) 3) was used as a catalyst, and also the esterification reaction 
was performed like the example 1 , and the quantum of the ethyl lactate was carried out like the 
example 1 . The result is shown in Table 1 . 
[0028] 

Table 1] 
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[0029] [Example 3] It is yttrium triflate (Y(OTf) 3) as a catalyst. And using lanthanum triflate (La3 
(OTf)), except having used with a carbon number of four or less fatty alcohol, the esterification 
reaction was performed like the example 1 and the quantum of lactic-acid isopropyl and the n-butyl 
lactate was carried out. The result is shown in Table 2. 
[0030] 
[Table 2] 
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[003 1] [Examples 4 and 5] The outside which used yttrium triflate (Y(OTf) 3: example 4) and 
lanthanum triflate (La(OTf) 3 : example as a catalys^^^ as reaction-time 6 hours, 

respectively, and repea|ed^a^|J^^ the reaction for a lactic acid and 

ethanol 5 times like examples I'^and 2, respectively, and examined the reusability of a catalyst. The 
result is shown in Table 3. 
[0032] 
[Table 3] 
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Degradation of a catalyst was not accepted at all to five repeat reactions so that clearly from Table 3. 
[0033] [Example 6] It considered as starch and protein as a carbohydrate, and fish meat was mixed 
so that a carbon:nitrogen ratio might be set to about 20: 1, the hetero-lactic-acid bacteria after heat 
sterilization were added, lactic acid fermentation was maintained and carried out to about 40 degrees 
C for seven days, and a lactic acid and ethanol were obtained. In addition, carbon: The nitrogen ratio 
. was measured by the gas chromatography. 
[0034] ethyl lactate was compounded as being the same as that of an example 1 only for 6 hours 
however, reaction time — except having used the lactic acid and ethanol which were obtained as 
mentioned above. The obtained result is run3 (Table 2) of an example 1 . The same result was 
obtained and it checked that it was possible to produce ethyl lactate industrially from a kitchen 
garbage. 
[Example 7] 

(Adjustment of a self-condensation lactic acid) After it added toluene 30ml to 200ml round bottom 
flask to 15g of lactic-acid water solutions using the reactor which attached the reflux condenser 91% 
and 5 hours carried out dehydration condensation at 130 degrees C (thermal temperature), it was 
used as a raw material of an esterification reaction at this temperature by using as a self-condensation 
lactic acid (weight average molecular weight: 517) iron pot residue which distilled off the water 
which carried out the byproduction and was obtained in the evaporation component over 1 hour. 
GPC (gel permeation chromatography) analysis (column: ShodexGPCK-802, solvent:chloroform, 
temperature: 30 degree C, rate-of-flow: 1 ml/min) performed the quantum of the obtained self- 
condensation lactic acid. 

14.1g (it converts into the amount of lactic acids, and is 0.2 mol) of self-condensation lactic acids, 
(Manufacture of ethyl lactate) Ethanol 80ml (it is 1 1.6 mol to a lactic acid) And common **** 
doubling flask which attached the reflux cooler for yttrium triflate (1/100 mol Y (OTf) : to a lactic 

http://www4.ipdLncipi.go.jp/cgi-bin/tran__web_cgi_ejje 26.09.2005 



Page Blank (usptoj 



JP,2003-073330,A [DETAILED DESCRIPTION] 

*1 



Seite 5 von 6 



acid) (capacity of 200ml) It puts in. All over a silicon oil bath 90 thermal temperature. It was made 
to react under reflux for 10 hours. It is under aspirator reduced pressure after reaction termination 
and at a room temperature. (50 - lOmmHg) After distilling off a solvent, vacuum distillation of the 
iron pot residue was carried out by 50 degrees C and lOmmHg, and an obtained distilled part was 
made into the purpose product. 

[0035] Yield was 88% when the quantum of the ethyl lactate in said distillation distillate part was 
carried out with gas chromatography (intemal-reference matter: benzene, rate-of-flow:15 ml/min, 
column temperature: 12 0 degree C). The result which reaction time and the number of mols of 
alcohol were changed, and also was made to react on the same conditions as said explanation is 
shown in Table 4. 
[0036] 
[Table 4] 
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[0037] It was checked that the yield of ethyl lactate rises with the increment in the amount of the 
ethanol used, and, as for composition of the ethyl lactate from the self-condensation lactic acid under 
existence of an yttrium freight (Y(OTf) 3) catalyst, the reaction of the low mole ratio not more than 
it was also found by that 60% or more of yield is obtained although mol is considered to be optimum 
dose eight to 10 times in the amount of ethanol. Moreover, it was judged that it was desirable to 
consider as 10 hours from 8 hours as for reaction time. 

[Example 8] 15g (it converts into the amount of lactic acids, and is 0.2 mol) of self-condensation 
lactic acids same with having used it in the example 7, Ethanol 107ml (it is 11.6 mol to a lactic acid) 
And common **** doubling flask which attached the reflux condenser for lanthanum triflate (1/100 
mol La3 (OTf) : to a lactic acid) (capacity of 200ml) It puts in. It was made to react under reflux all 
over a silicon oil bath for 90 thermal temperature and 10 hours. It is under aspirator reduced pressure 
after reaction termination and at a room temperature. (50 - lOmmHg) After distilling off a solvent, 
vacuum distillation of the iron pot residue was carried out by 50 degrees C and lOmmHg, and an 
obtained distilled part was made into the purpose product. 

[0038] the ethyl lactate in said distillation distillate part - gas chromatography (internal reference 
matter: ~ benzene — ) The rate of flow: 15 ml/min, column temperature: The result of having carried 
out the quantum and having asked for yield by 12 0 degree C, Said reaction temperature of 90 
degrees C and the yield of the ethyl lactate in reaction-time 10 hours are 83%, and are yttrium triflate 
(Y(OTf) 3). As compared with the result of the self-condensation used as a catalyst, a difference was 
hardly seen, but it was checked that high activity is shown in an esterification reaction. 
[0039] The result and yttrium triflate (Y(OTf) 3) from the self-condensation object which used 
lanthanum triflate (La3 (OTf)) as a catalyst by the above It considered as the catalyst, and a 
difference was hardly seen as compared with the result from a self-condensation object, but it was 
checked that high activity is shown in an esterification reaction. 

[0040] The above actuation is repeated 5 times and the result of having asked for change with the 
yield of the ethyl lactate to the repeat use coimt of a catalyst is shown in Table 5 . 
[0041] 
[Table 5] 
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[0042] They are lanthanum triflate (La3 (OTO) and yttrium triflate (Y(OTf) 3) so that I may be 
understood from Table 5. It turned out that the decline in the yield by use is repeatedly accepted in 
neither of the cases, but the economical efficiency in industrial operation can be secured. In addition, 
a catalyst is Y(OTf) 3. Since analysis actuation was performed after experiment termination, the 
cause of depression of the yield in the case of being the count 4 of a repeat was not able to be 
studied. 
[0043] 

[Effect of the Invention] As explained above, since the manufacture approach of the lactate of this 
invention used the lanthanum salt or yttrium salt of trifluoro methansulfonic acid as a catalyst, it 
became possible to repeat and use a; catalyst and it became possible to manufacture cheaply the 
lactate of with a carbon number of four or less fatty alcohol. 

[0044] And since the same ester is obtained also from the self-condensation lactic acid which uses as 
a by-product and is generated using the same catalyst in case ester, such as ethyl lactate, is 
compounded, lactate is compoundable from a lactic acid with final very high yield. 
[0045] If the approach by which a lactic acid and ethanol are especially efficiently obtained from a 
kitchen garbage is established, a catalyst is reusable, and garbage disposal can be provided with a 
new processing means while supply becomes possible from not needing catalyst-proof nature 
equipment industrially about ethyl lactate very cheaply. 



[Translation done.] 
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^W-^Ltiti^^Km^'^hztii^X'ti,. fin*,xxf-/p 

[0012] RiStCi: ->T*tS*<i. ;^f-/Pr;P3- 



[0013] ^^Ltzyi<.tmmTiva-)vt^mm.-^ 
[0 0 1 4 1 :i<r>mitA(.mmm^mm-t^^mi. 



) 



BNSOCX:iD: <JP. 



_2(X)3073330A_I_> 



( (3) ^2003-73330 (P2003-7^>t^ll 



[0015] mimm\^i.w.^\<z%n^H-i.t^:^.-^i:,(^x' 

■ (-^fi5t7 y5) *r*(fl.::i:#T'#l., iff* LA ^^U-^ 
A 7 - i^- 7V)$ffl?lS i; L-T (i 5 A J.:ilTcO t (r>X'h h 

[00161 2|s:^BS{c;±>t^-C. x7>.-r;MLRliB 

[00 17] 

[0018] ?LiSc75XAv^/HbRJlD<i*Sr:tfi!t-f -SKiK 

X'hhij^^. ^^^^\-\,zm<^n-ifiiS^x'hh, ^<r>tc 

[0019] Ste^at LT{4I^lc{4Rf5?gia«Sr 

i:x^ j-tvh S:RJSS-tirT?LK?xxx;l^Sr^^$ii:l. 
RjCS: il^Ti^-tirl. iaSt LT (4. 8 Q'C^X'\iWM^ 
mm<^ K) . 8 O'CVJJl. »* L < {4 1 2 0~ 1 3 0 ■ 

ti^mz Dxx-rMbbmw^a-i.io-c', M^a^ticio 

[0020] h 'J y)V:^u:>(. ^ V7.)VTt^ >'^lSc7)-^^{4 
J. Less-Common Metals. 94^ C1983D 285- 295^— i^'tw 
i£m§nT>.^i.:^^-C-^^L^^, PlXyl^i^>'KtS{4 2 0 

OX;J.:il±t::SiiSft-r-& i:?&i:'iSa*S:i!cm-ri.14W**S>^ 

[00211 fip-^. Aus.J.Chem.,1983.36 ^ 483~ 492 
'^-i^'t;i5%aL/-cA.H.White <bl;J;^fc. 7k?§±-C'^^ 

imm.\^tziM (OW^)^ (TFS) 3 3 <Offl^€rjf^ 

[0 0 2 21 14^(4^ 031 L<£ffi-r.|.Ci: *>'-C- 1=1.. -e 



[00231 vxfmmM^yr^\^x^w^^^\>z%w-m^z 

[00241 

[ ] C 1 :i R/JJts i: U-C y -y :7 X b -tttU 
S^Mffl L , II^S««<^x;^-f;KtR*D€:^Sft L/v: , 

^9 0. 9 2%i7)?LK.( lOg.O. llmol). 
XrJ'y— ;W (4 0 g. 0. 8 7mo 1 ) t3J:tX9>':5'>' 
^ 'J 71^- h ( La ( OT f ) 3 ) ■.^\m<zn\^x\/ 

1 5 0ml ) tcAiX. y -y^Xl^-tttbaE (Si^icgP) 
12. flK;4<S<fi: tT^^^j.7-i^-r4A2:?LKl Os 

[00251 mmm.^ 1 3 o°ctcsi»L. m^i^fzr 

7t. RjCEB#^{4. ^tL^flA. 6. Sfcil/l O^^i: 

[0026] U.^WT^k. ^iST-rxb-W-rJ'tC J: l>M 
ET ( 1 0~5 0mmHg) -C^jSESrS^L^vTiO*), 
^^Sr50°C, 1 OmmHgt-MBE^gL. ff/biXT"^® 

[0027] wfi^SMaiii-4'0?LB!x^;Pt4;<;;^^'a 
m 1 /m i n, j^^^Aiag : 1 2 0°C) tci-ot:^ 

Tf )3 ) ^Mffl \^tzmt%mm l |Sl«t UTx>!.^;HI: 
^le^trV^, HSfeC^iJl i:l5|;mtc:LT?Li?x^;l^Sr^L 

[00281 

[an 
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(4) ^2 003-73330 (P2003-7eA) 



[0029] immm3:i mmtLx^ -yhv^Ahv 

. ^c7)^m*r«2{.c;^-r. 
[0030] 



2 


1 


Y(OTf), 


4h 


8 3^ 




2 




6h 


8 6% 




3 




8h 






4 




1 Oh 


86% 



m2 



ROH 


ilk m 






« 4s 




U(OTf), 


1 sot:, 6h 




8 7% 


' " "PrCm 


YCOTOa 


1 3 or, 6h 


CH*CH(Ofl)CO|Pr"<' 


8 6% 


'BnOH 


UCOTf), 


1 3 Ot:. 6 h 


CH3CH(Qa)C02Ba' 


9 4% 




YCOTO, 


1 3 0t:. 6h 


CHiCH(0a)C02Bu" 


9 4% 



CH,CH(OB)CO.Pr'" : 7 S~8 9t:/ 1 2imnHg 
CH.CH(OH)CO.Bu- 8 3^/ 1 ST; (• : imnHg 7) 



1003 1] ^mmm4. 5:)fmtLx^'yh'j^-L *)mmLfz. 

h'j 7 1— h (Y(0Tf)3 : mmm4 ) axx/yy-s^yh^j [0034] liiLhcoj: o iz LxntzmmtJ^^ 

7 1^- h (u (OTf )3 : mm 5 ) srMffl L . ^ti^'tiM t:^m Lfzwv\immm itnmm Lw.m^m{i e b$ 

(SB^?LKcOilfi) 2 0 0m 1 AlS75Xr7{cJlsS 

5g(wi^L-Ch;PX>-3 0m 1 $-jD;i, 5^S<0Sl 3 

0°C (SfiJtSjg) -C'MTKffl-^^-tir/ciO**. m^Lfz7i^^ 

S^rSeffi-^ILK : 5 1 7 ) h LTX 

?LK<7)^(i_ GPC (y;u?fig^o-7hi5^5:7-f ) tij- 

$f (ijV-U : ShodexGPCK-802, ^ 
uay^/l-J^^ iSJK: 3 0''C, : Iml/min) Icj:-? 
X^-otz. 

(fLKx^/PoSjt) Se^?LiS14. Ig (?LK» 
tzmM-LXO. 2mo 1 ) . jTrJ'y— ;i,8 0m 1 (?LK 
tC*tLTll. 6mo 1 ) isitX-f ■/ hUf^^h ij:7l^ 
-h (y(OTf) :?LS!iw^tLTl/10 0ino 1 ) ^jlgg 
?^ail8$-]R0f'tft7^c#^a®^) ^40^^:7 7^3 (§42 0 
0ml) tCAil, iy^0^y:t-iJW<XfiiX'BM&Bl90 

1 oi^is. jigrFT'^iE^-tf-yt!, s:^DllTf^, Mis 

T'T^h-U--;J'M£ET (50 — 1 OmmHg) TISiSES: 





run 


At 1% 






1 


1 


La (OTf), 


4h 


7 8% 




2 


» 


6h 


86% 




3 




8h 


8 7% 




4 




1 Oh 


8 6% 



[00 3 2] 

[«3] 

3{3 







* (%) 


KOTO 3 
(lllfiM4} 


La (OTf) a 


1 


9 7.0 


9 5.2 


2 


9 7. 6 


95. 0 


3 


9 5.8 


9 6. 0 


4 


9 7. 7 


9 8. 7 


5 


96. 9 


96. 2 



[0033] {.mmme ~y mTk^mt Vx^yyytm 

Xdizm^t. JD??iSMf^xo?LKa^jD;t, 7B^ 
im4 0'Ciz^-h?L&tmm^it. fLKtiil/fxrJ'y-yl' 
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(5) ^2 003-73330 (P2003-7P:A) 



^^LfZCO-h. 3&mmi 5 0 'C. lOmmHsT'MSE^ 
[0035] mrie^ggai:Jf 4'iO?Li§x^/i--$:;<7X^'Q 

m 1/mi n, 1 2 0°C) tCi-sT^ML 

S4 



[0036] 



K^^mi^ (fflio)Di] 


[EtOH]/[acid] 




120 [2] 


8. 3 


5 9 


36 0 [6] 


8. 3 


72 


480 [8] 


8. 3 


86 


6 0 0 [10] 


13.9 


84 


600 [10] 


5. 5 


68 



[00 37] yh'J ^M.y V- h (Y(0Tf)3 ) ttli<0?f 

i.C:i:*«5if2$iX, x^J^y-zUfiSrS— 1 Ofgmo 1 

le-C-t 6 0 %i^iLbO)R^Ai#^>ix-i. i: ifim^r,tz, t 
fzK!Bmmt,i8t^^i3^^ 1 OB#rai;-r-I.C:^J&^'ai tl^ 

c mmm s d 7 x-mm Lfztmmc^^ sm^mm 

15 g (%mM.izm9.LX 0 . 2mo 1 ) , j^^S^y-jU 
10 7ml (?LiSt*tLTl 1. 6mo 1 ) ^3j:l/^>' 
:^'>^ (J^l^-h (La(arf)3 : mMlzntxiy'i 00 
mo 1 ) ^jioK/^ailS^ffiOWt/^lftaSD-^i^-tt:^^ 
(^42 0 0ml ) t^Aix. v-'J 3>-^-f;PVN'^4' 

xmm.iSLm9o&. lof^m. m^iTx-Kj^^-^ttz. k 

nmTm. MiSTT^^b'W— ^M£ET (50— 10mm 
Hg) X-mmi:m^Ltzcr>-h . ^mm^50°C, lOm 
m H g XimmS L.. # ^>ix/v:Saiii-2: g W^!t?!l i: L 

^5 



[0038] Buie^@^£iJ^4'0?LiSx^;Ki;!?-x^a 

m 1 X'm i n, T^^AiSJK: 1 2 Or) -oT^L 
1 0B#^tc*5{t-S>?Li§x^;PiOlR${48 3 %-C'*> 0 . 

7'ceeSi-^<^M^tJt«{tT?&t'ii*^i,'iix-r. xxx 

[0039] l^LtizX ^yy^yhUy\y—h (La(OTf ) 
3)Sri4«Ei: l.X^LtzU^m^mi}^(:>(r>m^t^ >y h 
U*>AhU:7^-h(Y(0Tf)3) ^Miii: L-Cge«l'^!t?!i 
i}^i><^^W^titmLXJ^ii&ifi^i:>ivf. x^.x/HbS: 

[0040] J^LhcT^^f^SrSm^OjgL. M«E<^^Ojg 

[004 1] 
[|fe5] 





n m 7 


% m w H 




{%) 




(X) 


1 


y (TPS) . 


8 6 


La (TFS) 3 


8 3 


2 


Y (TFS) a 


8 9 


La (TFS) t 


8 6 


3 


Y (TFS) , 


8 5 


La (TFS) , 


8 4 


4 


Y (TFS) . 


7 9 


La (TFS) , 


8 7 


5 


Y (TFS) , 


8 7 


La (TFS) . 


8 1 



1004 2] a5*»4>ai»$ixi.iaic. ^yrJ'i^M; 

:7^-h(La(0Tf)3)iDj:lX'< y h 'J '^A h'J 7 h (Y 

(arf)3) <7)\.^'fix(^^\,zi>m^mLmm\.zxhum<^ 
^^ztiji-i^ij^-yfz. ^amuti^y (oxf ) 3 (r>mK> 



'Mmrmizn o tztzub^mx- ^ ^j&^-o , 

[0 04 3] 

l^m(mM] liLhUiBflL/v:<ta(c*^Bfl<0?Ligx>^7^ 

x\ fmirn'oMLmm-t^ztij^^miz^^'o. em 



<jp. 



.aa03073330A_l_» 



(6) ^2 003-73330 ( P 2 0 0 3 - 7X!nA ) 



4 ^(^^iBtSSsT/P^ — /p<75?LKxxT-;US:^fli(i^it 



F:?— 4H006 AA02 AC48 BA08 BA36 BA71 

BB14 BNIO KA06 
4H039 CA66 CD30 



[0 04 5] mz^a'^i}-i^^mJ:<9mtJ^:i'y-/l- 
MttJIgSriJ^^i L^Wi^i:*^i^>, fiBa^TSffit^fLKx 
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